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x-archive-meta-abstract: The author's gravitational potential for an oblate planet, expressible in terms of oblate spheroidal coordinates, can be generalized by means of a metric-preserving transformation of the associated Cartesian system. This preserves separability of the problem of orbital motion when the potential  coefficient  J2,1 and J3 are taken into account. The inclusion of J2 ,1  is not of practical importance, but has a c lear physical interpretation. The inclusion of J3, however, is of considerable practical  importance, permitting a more accurate treatment than th t given by perturbation theory. On the other hand, its physical significance is less clear, since including J3 depends on translating the origin of spheroidal coordinates by a distance [formula not included] equatorial radii. This distance, amounting to 7 km in the case of the earth, is much greater than any change in the geoid produced by J3. It is  clearly related to the long-periodic terms of perturbation theory and terms out to be equal to the displacement by J3 of the plane of symmetry of those exactly elliptical polar orbits which are possible  solutions with the spheroidal model.
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